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Fig. 1 Operation diagram of coiled tube
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Table 1 Material properties and coiled tube parameters'*"'”
Material type Outer diameter/mm Wall thickness/mm Elastic modulus/MPa Poisson’s ratio
CT-800 60.325 4.775 210 000 0.3
Cyclic strain hardenin Cyclic strain
Yield stress/MPa 4 . g Y . Section shrinkage/%
coefficient/MPa hardening index
552 785 0.1 58.18
Straightening mode Life-repeats
) i (Avg.: 75%)
Full constraint —— " Torque +1.000e+07
/ : ” B +9.167¢+06
= Bending load +8.333e+06
+7.500e+06
+6.667¢+06
. o +5.833e+06
Flexing mode +5.0000406
o +4.167¢+06
g e +3.333e+06
R +2.500e+06
1 R +1.667¢+06
Ve +8.335e+05
+1.980e+02
K3 LA R TR Bl 4 LA I7 F i
Fig. 3 Finite element model of coiled tube Fig. 4 Fatigue life distribution map on coiled tube
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Fig. 7 Schematic diagram of coiled tube fatigue test device
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Table 2 Comparison of finite element simulation results and experimental results

Internal pressure/MPa Experimental value/N Finite element value/N Error/%
65 50 45 10
65 49 45 8
65 52 45 13
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Table 3 Influence of internal pressure and torque on fatigue life of coiled tube

Torque/(N-m) Fatigue life Torque/(N-m) Fatigue life
0 MPa 30 MPa 60 MPa 0 MPa 30 MPa 60 MPa

1000 >10’ >107 >10’ 7300 8650 352

4000 >107 >107 >107 7400 2090 280

5500 >107 >10’ >10’ 7420 745 234

5800 >10’ =107 =107 7450 349 196

6000 >107 1331 111 7480 238 145

6200 >10’ 856 38 7500 179 122

6400 2107 623 1 7700 18

6800 36 890 408
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Fatigue Life Evaluation of Coiled Tube under Coupled Load of
Internal Pressure, Bending and Torsion

ZHOU Hao, LIU Shaohu, GUAN Feng

(School of Mechanical Engineering, Yangtze University, Jingzhou 434023, China)

Abstract: It is necessary to evaluate the fatigue life of coiled tube (CT) under the coupled load of internal
pressure, bending load and torsion. First, the failure mechanism of low cycle fatigue of CT under coupling
loading is analyzed. Based on Brown-Miller fatigue life model, a numerical calculation model of CT fatigue
life is established. The low cycle fatigue life of CT under the coupling load of internal pressure and bending
load is calculated. And also the low cycle fatigue life of CT under the load of internal pressure, bending load
and torsion is calculated. The calculation results show that the maximum plastic strain and fatigue sensitive
areas of CT appear on the axial tensile surface and compression surface, which is consistent with the failure
of CT on oil field. The critical torque value and internal pressure of CT are obtained by calculation for CT
safety service.

Keywords: coiled tube; torsion; plastic deformation; fatigue life; coupling load
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